Sparsomycin-linezolid conjugates can promote ribosomal translocation.
Sparsomycin is an antibiotic that targets the peptidyl transferase center of the ribosome and has the ability to promote ribosomal translocation in the absence of EF-G and GTP. Here we show that changes in the configurations at the two chiral centers of sparsomycin, especially at the chiral carbon, can greatly affect its capability to promote ribosomal translocation. More importantly, the incorporation of the pseudo-uracil moiety of sparsomycin into linezolid through a covalent linkage conferred on linezolid derivatives the ability to promote translocation, thus indicating the importance of interactions between this pseudo-uracil moiety, rRNA, and tRNA for promoting translocation. In addition, these translocation promoters can also effectively inhibit spontaneous reverse translocation; this suggests that they might promote forward translocation by trapping the ribosome in the post-translocation state and shifting the equilibrium between the pre- and post-translocation ribosome in the forward direction.